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A fluid bag, use of one or more fluid bags and a system in- 
cluding one or more fluid bags 

BACKGROUND OF THE INVENTION 

The invention relates to renal care. More precisely the present in- 
vention concerns a fluid bag that can be used in connection with an 
apparatus for hemodialysis, hemodiafiltration, hemofiltration or 
peritoneal dialysis. The invention also concerns the use of one or 
more such fluid bags and to a system including one or more such 
fluid bags. 

Hemodialysis is a treatment designed to correct the chemical com- 
position of blood by removing accumulated metabolic products and 
adding buffer in a process of diffusion and/or convection through a 
natural or synthetic semi-permeable membrane. 

A conventional kind of hemodialysis apparatus is well known to a 
person skilled in the art. An example of such an apparatus is de- 
scribed in connection with Fig 1 in EP-A2-904 789. A hemodialysis 
apparatus is used to treat a patient suffering from kidney failure. In 
a dialysis apparatus, a dialysis fluid (dialysis solution) is prepared. 
The dialysis fluid is used to achieve dialysis in a dialyser that is part 
of the hemodialysis apparatus. The dialysis fluid can be prepared in 
the apparatus by feeding water and one or more concentrates to the 
apparatus. It is also known to provide the dialysis fluid to the appa- 
ratus without feeding water to the apparatus. In this case the dialy- 
sis fluid that is fed to the apparatus does not have to be diluted in 
the apparatus. The dialysis fluid fed to the apparatus is thus already 
of a suitable concentration. The dialysis fluid may however still be 
fed from a plurality of containers, having fluids of different composi- 
tions, such that the fluids from the different containers are mixed in 
the apparatus to obtain the final dialysis fluid. The apparatus may 
also be arranged to provide the patient with a replacement fluid to 
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replace the ultrafiltrate withdrawn from the patient. Such a replace- 
ment fluid may be the same as or different than the dialysis fluid. 
Since a hemodialysis apparatus is well known to a person skilled in 
the art, it will not be described in further detail here. 

5 

Hemofiltration is a treatment designed to remove accumulated 
metabolic products from blood by the process of convective trans- 
port as a consequence of ultrafiltration through a semi-permeable 
membrane of high-flux type; the volume of filtered fluid exceeding 
10 the desired weight loss is replaced by sterile pyrogen-free infusion 
solution. In a pure hemofiltration process, normally no dialysis fluid 
is used. 

Hemodiafiltration is a treatment designed to remove accumulated 
15 metabolic products from blood by a combination of diffusive and 
convective transport through a semi-permeable membrane of high- 
flux type; fluid is removed by ultrafiltration and the volume of filtered 
fluid exceeding the desired weight loss is replaced by sterile, pyro- 
gen-free replacement fluid. 

20 

There exist apparatuses that can be used for both hemodialysis and 
hemofiltration, as well as for hemodiafiltration. 

There also exist apparatuses for peritoneal dialysis. In peritoneal 
25 dialysis no dialyser that is pa.rt of an apparatus is needed. Instead 
the peritoneum of the patient is used as a dialysis membrane. Also 
in an apparatus for peritoneal dialysis, a dialysis fluid and/or a re- 
placement fluid is added. 

30 The rest product (e.g. the dialysate or ultrafiltrate) from a process in 
which an apparatus of the above described kind is used can be fed 
from the apparatus to a sewage system. It is also known to collect 
the rest product in a container, for example in the form of a fluid 
bag, connected to the apparatus. 

35 

The dialysis fluid, or the concentrate that forms the basis for the di- 
alysis fluid, or the replacement fluid, can for example be provided in 
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a fluid bag. The fluid bag may contain one or more compartments. 
An example of a fluid bag containing a dialysis fluid is known from 
WO 99/27885 A1 . 

5 It may also be mentioned that fluid bags are known to be used in 
other medical fields than the field to which the present invention 
pertains. For example US 5,364,385 discloses a fluid bag for blood 
or blood components. The fluid bag contains about 300 ml. This bag 
is made rather thin for the purpose of efficiently thawing frozen 
10 blood components included in the bag. The bag comprises a num- 
ber of seal lines for constraining the expansion of the bag. 

EP 71 1 536 A1 describes a urinary drainage bag. The bag can be 
worn by a patient over the abdomen beneath the clothing. The bag 
15 includes a number of heat seals. These heat seals maintain the bag 
in relatively flat condition and impede the surge of its liquid contents 
from one side to the other as the patient moves about. 



20 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a fluid bag that 
contains a dialysis, replacement or rest product fluid as defined 
below and that is advantageous to use in connection with an appa- 

25 ratus for hemodialysis, hemodiafiltration, hemofiltration or perito- 
neal dialysis. Advantageously, but not necessarily, the fluid bag 
should be suitable to be used in connection with such an apparatus 
which is not connected to a water supply pipe or to a sewage sys- 
tem. A further object is to provide such a fluid bag that can be ar- 

30 ranged in an advantageous manner on or next to such an appara- 
tus. In particular, it is an object that the fluid bag should be such 
that a plurality of fluid bags that are useful for this purpose can be 
arranged in a rather limited space. Still another object is that the 
fluid bag should be easy to handle. 

35 

The above objects are achieved by a fluid bag that comprises one 
or more compartments suitable for containing one or more fluids. 
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The fluid bag contains, in at least one compartment, or in a combi- 
nation of different compartments, either a dialysis fluid, suitable for 
use as a dialysis fluid in an apparatus for hemodialysis, hemodiafil- 
tration, hemofiltratlon or peritoneal dialysis, or a replacement fluid, 
5 suitable to be delivered to a patient in order to replace the ultrafil- 
trate that is withdrawn from a patient by a process of hemodialysis, 
hemofiltration, hemodiafiltratlon or peritoneal dialysis, or a fluid that 
is a rest product from a process of hemodialysis, hemofiltration, 
hemodiafiltration or peritoneal dialysis. The fluid bag is at least 

10 partly made of a flexible material and comprises a first main sheet 
and a second main sheet located opposite to said first main sheet, 
the distance between said first and second sheets defining the 
thickness of the fluid bag. The fluid bag has a size such that it con- 
tains at least a certain quantity q ml of fluid when it is completely 

15 filled with one or more fluids. The fluid bag is arranged such that 
the thickness of the fluid bag, when the fluid bag is suspended such 
that it hangs vertically, never exceeds a certain value v mm inde- 
pendently of whether the fluid bag is completely full, completely 
empty or filled to any degree there between. The fluid bag is such 

20 that q > 2000, and v < 2q/1 00. 

Such a fluid bag has several advantages. The fluid bag is suffi- 
ciently large, such that it can contain an appropriate amount of fluid, 
for example of a dialysis fluid, even if this fluid is not in a concen- 

25 trated form. It is therefore not necessary to exchange the fluid bag 
so often. Furthermore, the fluid bag is arranged such that it is not 
too thick. It is thereby possible to easily arrange a plurality of fluid 
bags next to each other in connection with an apparatus of the 
above mentioned kind. For this reason, a sufficient supply of such 

30 fluid bags may be held in position on an apparatus or close to an 
apparatus. It is thereby not necessary to supply the apparatus with 
new fluid bags so often. This is advantageous since it makes it pos- 
sible for for example a nurse to administer the work involved with 
the supply of fluid bags in an efficient manner. Furthermore, be- 

35 cause of the above defined relationship between volume and thick- 
ness, the fluid bags according to the invention are easy to handle. 
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It may be noted that the thickness of the fluid bag can be measured 
as the horizontal distance between corresponding points on said 
first and second sheets when the fluid bag hangs freely vertically 
from a support, i. e. without being constrained to a limited space. 
5 The distance is thereby measured between the corresponding 
points on said first and second sheets where the distance is the 
largest. The concept thickness is thus used as the concept is nor- 
mally used, it may also be noted that this thickness of the fluid bag 
may depend on how full the fluid bag is with fluid. It is for example 

10 feasible that when the fluid bag is completely full the thickness is 
somewhat lower than when the fluid bag is filled to for example 
60%. Therefore, the value v is defined such that the thickness never 
exceeds this value independently of how much fluid the fluid bag 
contains. The mentioned fluid that is a rest product may for example 

15 be a dialysate (used dialysis fluid), ultrafiltrate or unused dialysis 
fluid. 

According to a preferred embodiment, v < 0.0175 q, preferably v <s 
0.016 q. According to these embodiments, the fluid bag is advanta- 
20 geously thin in relation to its volume. Therefore, several fluid bags 
may be positioned next to each other in a rather limited space. 
These fluid bags are also easier to handle. 

Advantageously, q > 3000 or q =; 4000. Since, according to these 
25 embodiments, the fluid bag can contain a relatively large amount of 
fluid, the fluid bag does not have to be changed very often. The 
fluid bags may also be able to contain a larger quantity than what 
has previously been defined. For example, each fluid bag can have 
a volume such that it can contain between 4500 ml and 5500 ml. A 
30 fluid bag according to the-invention may even contain larger quanti- 
ties than this. However, in case the fluid bag contains too much 
fluid, the fluid bag may be more difficult to handle. Furthermore, the 
strain on the fluid bag will become larger, the more fluid it contains. 

35 Preferably, the fluid bag is provided with one or more distance lim- 
iting members, arranged to limit the distance between said first and 
second sheets. By providing such distance limiting members, it is 
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possible to control in an efficient manner that the maximum thick- 
ness never exceeds the value v. 

According to an advantageous embodiment, the extension of said 
5 first sheet is limited by a first boundary of said first sheet, and the 
extension of said second sheet is limited by a second boundary of 
said second sheet and wherein at least one such distance limiting 
member is formed by fastening said first sheet to said second sheet 
at a position located at least at a distance from said first and sec- 
10 ond boundaries, and, if the bag includes a plurality of compart- 
ments, at a distance from the borderlines between the different 
compartments. By arranging the distance limiting members in such 
positions, the maximum thickness can be controlled in a rather effi- 
cient and simple manner. 

15 

A distance limiting member can according to a preferred embodi- 
ment be formed by a weld joining said first and second sheets. The 
weld can have the shape of a substantially straight line or can have 
the shape of a loop, for example a circular or oval loop. By forming 

20 the distance limiting members as welds, these distance limiting 
members can be produced in a relatively simple and inexpensive 
manner. Welds in the form of straight lines or in the form of loops 
are easy to produce and work to limit the maximum thickness in an 
efficient way. It should however be noted that the distance limiting 

25 members can be formed in _pther manners and they do also not 
have to have the shape of a straight line or a loop. For example, the 
distance limiting members may also be formed by welds that form a 
curved line. 

30 Preferably, the fluid bag includes a plurality of said distance limiting 
members, for example at least three, or at least four, distance lim- 
iting members. By using several distance limiting members, the 
maximum thickness can be controlled more efficiently. 

35 According to an advantageous embodiment, the fluid bag includes 
at least two compartments. Each of at least two compartments can 
be provided with at least one distance limiting member. When the 
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fluid bag includes a plurality of compartments, for example different 
components of a dialysis fluid can be stored in different compart- 
ments in a single fluid bag. This is advantageous if the different 
components cannot be stored for a longer time in a mixed state. 
5 The contents of the different compartments can then be mixed be- 
fore the fluid in the bag is used. This is explained for example in the 
above cited WO 99/27885 A1. By providing distance limiting mem- 
bers in different compartments, it can be ensured that the value v is 
never exceeded even if the compartments are relatively large. Ac- 

10 cording to one possible embodiment, the fluid bag comprises at 
least three compartments. Thereby at least three different fluids can 
be arranged in different compartments in the fluid bag. The fluid 
bag can, for example, have exactly three compartments. However, 
it is also possible that the fluid bag has more than three compart- 

15 ments. The above mentioned distance limiting members can 
thereby be arranged in one of the compartments, in a plurality of 
compartments or in each of the compartments. If the fluid bag in- 
cludes several compartments, and if the borderlines between the 
different compartments are located appropriately, it may not be 

20 necessary to arrange distance limiting members in each compart- 
ment in order to obtain a sufficiently thin fluid bag in accordance 
with the invention. In particular, if a compartment is rather small it 
may not be necessary to arrange any distance limiting member in 
such a compartment. If the number of compartments are sufficiently 

25 large and/or if the borderlines between the different compartments 
are appropriately arranged, then it may even not be necessary to 
arrange a distance limiting member in any compartment, since the 
borderlines themselves can ensure that the fluid bag is sufficiently 
thin in accordance with the invention. 

30 

According to a preferred embodiment, the fluid bag has a first edge 
portion, wherein the fluid bag is provided with attachment means, 
located at said first edge portion, for attaching the fluid bag to 
holding means, suitable to hold the fluid bag in a suspended posi- 
35 tion. The attachment means can for example be formed by at least 
one hole through said first edge portion. By providing the fluid bag 
with one or more holes, it is easy to attach the fluid bag to the 



8 



holding means- The holding means may for example have holding 
members in the form of hooks such that the hooks can extend 
through the holes in said first edge portion. 

5 The invention also relates to the use of one of more fluid bags ac- 
cording to any of the preceding embodiments. At least one such 
fluid bag can thereby be connected, via a conduit, to an apparatus 
for hemodialysis, hemodiafiltration, hemofiltration or peritoneal di- 
alysis- In accordance with what has been said above, it is advanta- 
10 geous to use a fluid bag according to the invention in this manner. 

Preferably, one or more such fluid bags are suspended by holding 
means such that the fluid bag hangs down from said holding means. 
The fluid bag can for example be of the above described kind that is 
15 provided with at least one hole in an edge portion, wherein said 
holding means holds the fluid bag by a holding member protruding 
through said hole. The holding member may thus for example be 
formed as a hook that can extend through the hole in the fluid bag. 

20 The holding means preferably forms part of or is arranged in prox- 
imity to an apparatus for hemodialysis, hemodiafiltration, hemofil- 
tration or peritoneal dialysis. Thereby, a plurality of fluid bags may 
be provided at, or in the immediate vicinity of, an apparatus of this 
kind. It may be noted that the expression "in proximity to an appa- 

25 ratus" here preferably meansjhat the fluid bags are so close to the 
apparatus that the fluid bags can be connected to the apparatus by 
a normal conduit that is used for connecting fluid bags of this kind 
to an apparatus of the above described kind. 

30 A plurality of fluid bags, for example at least two, at least three or at 
least four fluid bags, are preferably arranged suspended from said 
holding means such that the fluid bags are arranged after each 
other as seen in the thickness direction of the fluid bags. Each fluid 
bag can thereby be attached to said holding means at a certain po- 

35 sition at said holding means, such that the distance d mm between 
the positions for neighbouring fluid bags is such that d s> v. For ex- 
ample, v < d < 1.5 v or v < d < 1.2 v. By arranging a plurality of fluid 
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bags in this manner, the fluid bags do not require too much space 
and can be positioned close to each other. It should be noted that 
although the mentioned distance preferably is larger or equal than 
v, it is also within the scope of the invention that the mentioned 
5 distance d may even be somewhat less than v. This means that the 
fluid bags, when they have their maximum thickness, will touch 
each other when they are arranged next to each other. However, by 
making the distance d at least equal to v, or preferably larger than 
v, there is enough space such that the fluid bags may be arranged 
10 suspended without touching each other. 

Another aspect of the invention relates to a system for hemodialy- 
sis, hemodiafiltration, hemofiltration or peritoneal dialysis. The 
system hereby comprises an apparatus for hemodialysis, hemo- 
15 diafiltration, hemofiltration or peritoneal dialysis and at least one 
fluid bag according to any of the above embodiments. With such a 
system, the advantages described above will be achieved. 

The system preferably comprises holding means that forms part of 
20 or is arranged in proximity to said apparatus for hemodialysis, he- 
modiafiltration, hemofiltration or peritoneal dialysis, wherein one or 
more fluid bags are suspended by said holding means, such that 
the fluid bag hangs down from said holding means. 

25 The fluid bags can preferably be arranged in the system in the 
same manner as explained above in connection with the use of one 
or more fluid bags. 

Further examples of the present invention will become clear from 
30 the description below and from the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Fig.1 shows a schematic front view of a typical fluid bag ac- 
cording to the prior art. 
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Fig. 2 shows a schematic side view in the direction ll-ll of the 
fluid bag of Fig. 1. 

Fig. 3 shows a schematic front view, similar to the view of Fig. 

1, of a fluid bag, generally according to the prior art, 
comprising two compartments. 

Fig. 4 shows a schematic front view of an embodiment of a 
fluid bag according to the present invention. 

Fig. 5 shows a schematic side view of the fluid bag of Fig. 4 in 
the direction V-V. 



Fig. 6 shows a schematic front view of another embodiment of 
15 a fluid bag according to the present invention. 

Fig. 7 shows a schematic front view of still another embodi- 
ment of a fluid bag according to the invention. 

20 Fig. 8 shows a schematic front view of a further embodiment of 
a fluid bag according to the present invention. 

Fig. g shows schematically a front view of a system according 
c _ to the present invention including a dialysis apparatus 

25 and a number of fluid bags. 



DESCRIPTION OF PREFERRED EMBODIMENTS 

It should be noted that when in this document the concept dialysis 
or the concept dialysis apparatus is mentioned, these concepts are 
meant to refer to hemodialysis, hemodiafiltration, hemofiltration or 
peritoneal dialysis. It should also be noted that the same reference 
signs are used for the corresponding parts in the different figures. 

With reference to Fig. 1 and 2 a fluid bag according to the prior art 
will be described. The fluid bag 10 is a fluid bag 10 for a dialysis 
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fluid or for a replacement fluid. A similar fluid bag 10 may also be 
used to collect a waste fluid that is a rest product from a process of 
dialysis; The rest product may for example be a dialysate (used di- 
alysis fluid), ultrafiltrate or unused dialysis fluid. 

5 

The fluid bag 10 has one compartment 12 for a fluid. The fluid bag 
10 can be formed of a suitable flexible material, for example PVC or 
non-PVC such as polyolefin and thermoplastic elastomer. The fluid 
bag 10 is formed by a first main sheet 14 made of a flexible material 

10 and a second main sheet 16 also made of a flexible material. The 
fluid bag 10 can for example be formed by welding these sheets 14, 
16 together along a first 18, a second 20, a third 22 and a fourth 24 
edge portion. The extension of the first sheet 14 is thus limited by a 
first boundary which is formed by said first 18, second 20, third 22 

15 and fourth 24 edge portions. It should however be noted that the 
fluid bag 10 can also be formed of a tubular material, which for ex- 
ample is welded to form said first 18 and second 20 edge portions. 
In such a fluid bag 10, formed by a tubular material, there is thus no 
distinct third 22 and fourth 24 edge portions that include a weld. In 

20 this case, the extension of the first sheet 14 can be seen to be lim- 
ited by a first edge portion 18, a second edge portion 20 and by 
further imaginary boundaries between the first sheet 14 and the 
second sheet 16, which imaginary boundaries thus are located at 
positions corresponding to the third 22 and fourth 24 edge portions 

25 in Fig. 1 and 2. According to still another possible design of the fluid 
bag 10, said first 14 and second 16 sheets do not have to be con- 
nected directly to each other. Instead there could be additional 
sides which join the first 14 and second 16 sheets. 

30 The fluid bag 10 is provided with an inlet tube 26, via which a fluid 
can be introduced into the fluid bag 10. The fluid bag 10 also has 
an exit conduit 28, via which a fluid can be fed from the fluid bag 10 
to a dialysis apparatus. It should be mentioned that it is of course 
also possible to use one and the same member (for example the 

35 conduit 28) both for introducing a fluid into the fluid bag 10 and for 
feeding a fluid from the fluid bag 10. It is thus possible that the fluid 
bag 10 is provided with only one such member 28. 
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According to the shown embodiment, the first edge portion 18 has a 
number of holes 30 for attaching the fluid bag 10 to some holding 
means, for example in the form of hooks, such that the fluid bag 10 
5 can be suspended from such holding means. 

The fluid bag 10 has a length I and a width w. The length I can for 
example be about 500 mm and the width w can be about 350 mm. 
As seen in Fig. 2, the fluid bag 10 has a thickness t. How thick the 

10 fluid bag 10 is, may depend on how much fluid the fluid bag 10 
contains. Since the first sheet 14 and the second sheet 16 are 
made of a flexible material, the fluid bag 10 can be rather thick 
when it is partly or completely filled with a fluid. The thickness t of 
the fluid bag 10 may make the fluid bag 10 difficult to handle. Fig. 2 

15 indicates that the fluid bag 10 is filled with a fluid up to the level 32. 
The shown thickness t for a fluid bag according to the prior art can 
be about 130 mm. 

Fig. 3 shows a view similar to the view of Fig. 1 of another example 

20 of a fluid bag 10 generally according to the prior art. However, this 
fluid bag 10 comprises two different compartments 12, 13. This fluid 
bag 10 has two inlet tubes 26, 27 such that a fluid can be intro- 
duced into both compartments 12, 13. The different compartments 
12, 13 may contain different fluids that are to be mixed before the 

25 final dialysis fluid is formed. The different fluids may for example 
have such components that "it is difficult to store the fluids in a 
mixed state for a longer time. Borderlines 34 indicate the borders 
between the compartments 12, 13. Before the dialysis fluid is fed to 
an apparatus or to a patient, the contents of the two compartments 

30 12, 13 are to be mixed. This can for example be done in that the 
fluid bag 10 includes a frangible pin 36 that is normally closed, but 
that can be opened when the contents in the two compartments 12, 
13 are to be mixed. The fluid bag 10 can of course be provided with 
any other means, instead of a frangible pin 36, for mixing the con- 

35 tents of the different compartments 12, 13. The fluid bag 10 may for 
example be provided with a so-called peelseal. 
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With reference to Fig. 4 and 5, a first embodiment of a fluid bag ac- 
cording to the present invention will now be described. A fluid bag 
according to the invention may for example be used in connection 
with high flow treatment. According to this embodiment, the fluid 
5 bag 10 comprises only one compartment 12 and is similar to the 
fluid bag 10 shown in Fig. 1 and 2. The fluid bag 10 contains a di- 
alysis fluid suitable for use as a dialysis fluid in an apparatus for 
hemodialysis, hemodiafiltration, hemofiltration or peritoneal dialysis, 
or a replacement fluid, suitable to be delivered to a patient in order 

10 to replace the ultrafiltrate that has been drawn from a patient by a 
process of hemodialysis, hemofiltration, hemodiafiltration or perito- 
neal dialysis, or a fluid that is a rest product from a process of he- 
modialysis, hemofiltration, hemodiafiltration or peritoneal dialysis. 
Similar to the fluid bag 10 described in connection with Fig. 1 and 2, 

15 also the fluid bag 10 according to the invention comprises a first 
main sheet 14 made of a flexible material and a second main sheet 
16 also made of a flexible material. In the same manner as de- 
scribed above, the distance between the first 14 and second 16 
sheets defines the thickness t of the fluid bag 10. The fluid bag 10 

20 has a size such that it contains a quantity q ml of fluid when it is 
completely filled with fluid. The quantity q > 2000, preferably > 3000 
or £ 4000. A most preferred size of the fluid bag 10 is that it can 
contain a quantity of fluid that is between 4500 ml and 5500 ml. 

25 The fluid bag 10 according to the invention is designed such that its 
thickness never exceeds a certain thickness, v mm, independently 
of to what degree the fluid bag 10 is filled with the fluid. According 
to the invention, v < 2 q/100, preferably v < 0.0175 q, most pre- 
ferred v <, 0.016 q. This can be obtained in different manners. Ac- 

30 cording to a preferred embodiment, the fluid bag 10 comprises one 
or more distance limiting members 40. Fig. 4 indicates two such 
distance limiting members 40. The distance limiting members 40 
can for example be formed by welding the first sheet 14 to the sec- 
ond sheet 16 at certain positions. Fig. 4 discloses two such welds 

35 40 in the form of straight lines. The distance limiting members 40 
thus prevent the fluid bag 10 from becoming too thick. Fig. 5 shows 
that the fluid bag according to the invention has a thickness t that is 
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essentially reduced compared to the thickness t of a fluid bag ac- 
cording to the prior art as shown in Fig. 2. 

Fig. 6 shows a similar schematic front view as Fig. 4 of another em- 
5 bodiment of the invention. The fluid bag 10 according to this em- 
bodiment comprises two compartments 12, 13 and is thus similar to 
the fluid bag 10 shown in Fig. 3. In this case, the fluid bag 10 is 
provided with three distance limiting members 40 in the form of 
straight lines. The distance limiting members 40 may even in this 
10 case be formed by welding the first sheet 14 and the second sheet 
16 together along the indicated straight lines 40. 

Fig. 7 shows a front view of still another embodiment of the present 
invention. The fluid bag 10 according to this embodiment also in- 
15 eludes two compartments 12, 13. In this case, the distance limiting 
members 40 have the shape of loops. These distance limiting mem- 
bers 40 can also in this case be formed by welding the first sheet 
14 and the second sheet 16 together along the indicated loops 40. 

20 It may be noted that in the embodiments of Fig. 4-7, the distance 
limiting members 40 are arranged such that they are located at a 
distance from the boundaries of the first 14 and second 16 sheets 
and also at a distance from the borderlines 34 between the different 
compartments 12, 13. 

25 

Fig. 8 shows a front view of "another embodiment of the invention. 
Also according to this embodiment, the fluid bag 10 comprises two 
compartments 12, 13. In this case, the distance limiting members 
40 are formed by welds. However, according to this embodiment, 
30 the welds 40 reach all the. way to the boundaries of the first 14 and 
second 16 sheets. 

It should be noted that a fluid bag 10 according to the present in- 
vention may also comprise more than two compartments 12, 13. 
35 Furthermore, the distance limiting members 40 do not necessarily 
have to be formed by welds, through which the first 14 and second 
16 sheets are welded together. According to an alternative em- 
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bodiment, the distance limiting members 40 couid be formed by 
some members of a certain length. Each member could then have 
two ends: a first end attached to the first sheet 14 and the second 
end attached to the second sheet 16. It may also be noted that in 
case the distance limiting members 40 are formed by welds, the 
welds can have different configurations than those shown in the fig- 
ures. The number of distance limiting members 40 may also vary. If 
the fluid bag 10 comprises at least two compartments 12, 13, then, 
as indicated in Fig. 6, 7 and 8, distance limiting members 40 may 
be arranged in the different compartments 12, 13. However, it is 
also within the scope of the invention that distance limiting mem- 
bers 40 are arranged only in one of the compartments 12, 13, for 
example in the largest compartment 12. 

Similar to the fluid bag 10 shown in Fig. 1, the fluid bag 10 accord- 
ing to the invention preferably includes attachment means 30 for 
attaching the fluid bag 10 to holding means, suitable to hold the 
fluid bag in a suspended position. These attachment means 30 can 
be formed for example by one or more holes 30. The holes 30 may 
for example be arranged in the mentioned first edge portion 18. 

Fig. 9 schematically shows a front view of a system according to the 
invention. At the same time, Fig. 9 indicates a manner of using one 
or more fluid bags 10 according to the invention. Fig. 9 thus shows 
an apparatus 42. This apparatus 42 can be an apparatus 42 for 
hemodialysis, hemodiafiltration, hemofiltration or peritoneal dialysis. 
The system also includes a number of fluid bags 10. The fluid bags 
10 contain a dialysis fluid, a replacement fluid or a fluid that is a 
rest product as explained above. The apparatus 42 comprises 
holding means 44. The holding means 44 in this case forms part of 
the apparatus 42. However, the holding means 44 could instead be 
arranged next to the apparatus 42. In the shown embodiment, the 
holding means 44 are arranged below the actual apparatus 42. 
However, the holding means 44 could instead be arranged above 
the apparatus 42 or to the side of the apparatus 42. The fluid bags 
10 are suspended from the holding means 44 such that the fluid 
bags 10 hang down from the holding means 44. The holding means 
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44 has a plurality of holding members 46 arranged to hold the fluid 
bags 10. The holding members 46 may for example be in the form 
of hooks that can be introduced through the holes 30 at the first 
edge portion 18 of the fluid bags 10. The holding members 46 can 
have fixed positions on the holding means 44. Alternatively, the 
holding members 46 can be movable along the holding means 44. 
The distance between neighbouring holding members 46 is indi- 
cated with d. Preferably, d > v. For example, v < d < 1.5 v or pref- 
erably v < d < 1.2 v. In this manner, the fluid bags 10 have sufficient 
room to be freely suspended from the holding members 46. Since 
the fluid bags 10 according to the present invention are made to be 
relatively thin, but still contain a large quantity of fluid, a number of 
fluid bags 10 can be efficiently arranged to suspend from the hold- 
ing means 44. 

Fig. 9 indicates that a first fluid bag 10 is connected to the appara- 
tus 42 via a conduit 48. This fluid bag 10 may for example contain a 
dialysis fluid. Fig. 9 also indicates that a second fluid bag 10 is 
connected to the apparatus 42 via a conduit 50. This fluid bag 10 
may for example contain a replacement fluid. The replacement fluid 
may be the same as the dialysis fluid. A third fluid bag 10 is con- 
nected to the apparatus 42 via a conduit 52. This conduit 52 may 
for example be a conduit for waste fluid from the apparatus 42. This 
fluid bag 10 thus contains a fluid in the form of a rest product from 
the process performed by the apparatus 42. Fig. 9 shows another 
fluid bag 10 that is not connected to the apparatus 42. This fluid 
bag 10 is stored for future use. For example, when all the dialysis 
fluid in the fluid bag 10 connected via the conduit 48 has been 
used, the fourth fluid bag 10 (that in Fig. 9 is not connected via a 
conduit to the apparatus 42) may instead be connected via a con- 
duit to the apparatus 42. The number of fluid bags 10 suspended 
from the holding means 44 may be different than what is shown in 
Fig. 9. A number of fluid bags 10 for future use may thus already be 
arranged at the apparatus 42. This makes it easier to attach a new 
fluid back 10 to the apparatus 42 via some conduit. v 
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As shown in Fig. 9, the fluid bags 10 are arranged suspended from 
the holding means 44 such that the fluid bags are arranged after 
each other as seen in the thickness direction of the fluid bags 10. 
Thereby, the fluid bags 10 may be arranged in an efficient manner 
5 without consuming too much space. 

As indicated above, Fig. 9 also illustrates a manner of using one or 
more fluid bags 10 according to the invention. One or more fluid 
bags 10 are according to this use thus arranged suspended from 
10 the holding means 44, such that the fluid bags 10 hang down from 
the holding means 44. The holding means 44 forms part of or is ar- 
ranged in proximity to an apparatus 42 for hemodialysis, hemo- 
diafiltration, hemofiitration or peritoneal dialysis. 
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The invention is not limited to the described embodiments but may 
be varied and modified within the scope of the following claims. 



18 



10 



Claims 

1. A fluid bag (10) comprising one or more compartments (12, 
13) suitable for containing one or more fluids, the fluid bag (10) 
containing, in at least one compartment (12), or in a combination of 
different compartments (12, 13), either a dialysis fluid, suitable for 
use as a dialysis fluid in an apparatus (42) for hemodialysis, hemo- 
diafiltration, hemofiltration or peritoneal dialysis, or a replacement 
fluid, suitable to be delivered to a patient in order to replace the ul- 
trafiltrate that is withdrawn from a patient by a process of hemodi- 
alysis, hemofiltration, hemodiafiltration or peritoneal dialysis, or a 
fluid that is a rest product from a process of hemodialysis, hemofil- 
tration, hemodiafiltration or peritoneal dialysis, the fluid bag (10) 
being at least partly made of a flexible material and comprises a 
first main sheet (14) and a second main sheet (16) located opposite 
to said first main sheet (14), the distance between said first (14) 
and second (16) sheets defining the thickness (t) of the fluid bag 
(10), the fluid bag (10) having a size such that it contains at least a 
certain quantity q ml of fluid when it is completely filled with one or 
more fluids, the fluid bag (10) being arranged such that the thick- 
ness (t) of the fluid bag (10), when the fluid bag (10) is suspended 
such that it hangs vertically, never exceeds a certain value v mm 
independently of whether the fluid bag (10) is completely full, com- 
25 pletely empty or filled to any degree there between, wherein- 
q> 2000, and 
v<2q/100. 
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2. A fluid bag (10) according to claim 1, wherein v <: 0.0175 q. 

3. A fluid bag (10) according to claim 2, wherein v < 0.016 q. 

4. A fluid bag (10) according to any of the preceding claims 
wherein q > 3000. 

5. A fluid bag (10) according to claims 4, wherein q > 4000. 
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6. A fluid bag (10) according to any of the preceding claims, 
wherein the fluid bag (10) is provided with one or more distance 
limiting members (40), arranged to limit the distance between said 
first (14) and second (16) sheets. 

5 

7. A fluid bag (10) according to claim 6, wherein the extension of 
said first sheet (14) is limited by a first boundary (18, 20, 22, 24) of 
said first sheet (14), and wherein the extension of said second 
sheet is limited by a second boundary (18, 20, 22, 24) of said sec- 

10 ond sheet (16) and wherein at least one such distance limiting 
member (40) is formed by fastening said first sheet (14) to said 
second sheet (16) at a position located at least at a distance from 
said first and second boundaries (18, 20, 22, 24), and, if the bag 
includes a plurality of compartments (12, 13), at a distance from the 

15 borderlines (34) between the different compartments (12, 13). 

8. A fluid bag (10) according to claim 6 or 7, wherein said at 
least one distance limiting member (40) is formed by a weld joining 
said first (14) and second (16) sheets. 

20 

9. A fluid bag (10) according to claim 8, wherein said weld (40) 
has the shape of a substantially straight line. 

10. A fluid bag (10) according to claim 8, wherein said weld (40) 
25 has the shape of a loop. 

11. A fluid bag (10) according to any of the claims 6-10, wherein 
the fluid bag (10) includes a plurality of said distance limiting mem- 
bers (40). 

30 

12. A fluid bag (10) according to claim 11, wherein the fluid bag 
(10) includes at least three distance limiting members (40). 

13. A fluid bag (10) according to any of the preceding claims, in- 
35 eluding at least two compartments (12, 13). 
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14. A fluid bag (10) according to claim 13 in combination with 
claim 11 or 12, wherein each of at least two compartments (12, 13) 
is provided with at least one distance limiting member (40). 

15. A fluid bag (10) according to any of the preceding claims, 
wherein the fluid bag (10) has a first edge portion (18), and wherein 
the fluid bag (10) is provided with attachment means (30), located 
at said first edge portion (18), for attaching the fluid bag (10) to 
holding means (44), suitable to hold the fluid bag (10) in a sus- 
pended position. 

16. A fluid bag (10) according to claim 15, wherein said attach- 
ment means (30) are formed by at least one hole (30) through said 
first edge portion (18). 

17. Use of a fluid bag (10) according to any of the preceding 
claims, wherein said fluid bag (10) is connected, via a conduit (48, 
50, 52), to an apparatus (42) for hemodialysis, hemodiafiltration, 
hemofiltration or peritoneal dialysis. 

18. Use according to claim 17, wherein the fluid bag (10) is sus- 
pended by holding means (44) such that the fluid bag (10) hangs 
down from said holding means (44). 

19. Use according to claim 18, wherein said fluid bag (10) is a 
fluid bag (10) according to claim 16, and wherein said holding 
means (44) holds the fluid bag (10) by a holding member (46) pro- 
truding through said hole (30). 

20. Use of a plurality of fluid bags (10), each fluid bag (10) being 
in accordance with any of the claims 1-16, wherein each fluid bag 
(10) is suspended by holding means (44), such that each fluid bag 
(10) hangs down from said holding means (44), and wherein said 
holding means (44) forms part of or is arranged in proximity to an 
apparatus (42) for hemodialysis, hemodiafiltration, hemofiltration or 
peritoneal dialysis. 
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21. Use according to claim 20, wherein said fluid bags (10) are 
arranged suspended from said holding means (44) such that the 
fluid bags (1 0) are arranged after each other as seen in the thick- 
ness direction of the fluid bags (10). 

5 

22. Use according to claim 21, wherein each fluid (10) bag is at- 
tached to said holding means (44) at a certain position at said 
holding means (44), and wherein the distance d mm between the 
positions for neighbouring fluid bags (10) is such that d2v. 

10 

23. Use according to claim 22, wherein v < d < 1 .5 v. 

24. Use according to claim 23, wherein v < d < 1.2 v. 

15 25. Use according to any of the claims 20-24, wherein each of 
said fluid bags (10) is a fluid bag (10) according to claim 16, and 
wherein for each fluid bag (10), said holding means (44) holds the 
fluid bag (10) by a holding member (46) protruding through said 
hole (30). 

20 

26. Use according to any of the claims 20-25, wherein the number 
of fluid bags (10) is at least three. 

27. Use according to any of the claims 20-26, wherein at least 
25 one of said fluid bags (10) is connected, via a conduit (48, 50, 52), 

to said apparatus (42) for hemodialysis, hemodiafiltration, hemofil- 
tration or peritoneal dialysis. 

28. A system for hemodialysis, hemodiafiltration, hemofiltration or 
30 peritoneal dialysis, the system comprising an apparatus (42) for 

hemodialysis, hemodiafiltration, hemofiltration or peritoneal dialysis 
and at least one fluid bag (10) according to any of the claims 1-16. 

29. A system according to claim 28, comprising holding means 
35 (44) that forms part of or is arranged in proximity to said apparatus 

(42) for hemodialysis, hemodiafiltration, hemofiltration or peritoneal 
dialysis, wherein said fluid bag (10) is suspended by said holding 
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means (44), such that the fluid bag (10) hangs down from said 
holding means (44). 

30. A system according to claim 29, comprising a plurality of fluid 
bags (10), each fluid bag (10) being in accordance with any of the 
claims 1-16, wherein each fluid bag (10) is suspended by said 
holding means (44), such that each fluid bag (10) hangs down from 
said holding means (44). 

31. A system according to claim 30, wherein said fluid bags (10) 
are arranged suspended from said holding means (44) such that the 
fluid bags (10) are arranged after each other as seen in the thick- 
ness direction of the fluid bags (10). 

32. A system according to claim 31, wherein each fluid bag (10) is 
attached to said holding means (44) at a certain position at said 
holding means (44), and wherein the distance d mm between the 
positions for neighbouring fluid bags (10) is such that d 2: v. 

33. A system according to claim 32, wherein v < d < 1 .5 v. 

34. A system according to claim 33, wherein v < d < 1 .2 v. 

35. A system according to any of the claims 30-34, wherein said 
holding means (44) includes a plurality of holding members (46) ar- 
ranged to hold the fluid bags (10) suspended from said holding 
members (46). 

36. A system according to claim 35, wherein each of said fluid 
bags (10) is a fluid bag (10) according to claim 16, and wherein for 
each fluid bag (10), said holding means (44) holds the fluid bag (10) 
by a holding member (46) protruding through said hole (30). 

37. A system according to any of the claims 30-36, wherein the 
number of fluid bags (10) is at least three. 
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38. A system according to any of the claims 28-37, wherein at 
least one such fluid bag (10) is connected, via a conduit (48, 50, 
52), to said apparatus (42) for hemodialysis, hemodiafiltration, he- 
mofiltration or peritoneal dialysis. 
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Abstract 

The invention concerns a fluid bag (10) that contains either a dialy- 
sis fluid for hemodialysis or a replacement fluid for replacing uitra- 
5 filtrate that is withdrawn from a patient or a fluid that is a rest prod- 
uct from a process of hemodialysis or the like. The fluid bag (10) 
has a first main sheet (14) and a second main sheet (16) located 
opposite to the first main sheet (14). The fluid bag (10) has a size 
such that it contains at least a certain quantity q ml of fluid when it 

10 is completely filled with fluid. The fluid bag (10) is arranged such 
that the distance between said first (14) and second (16) sheets 
never exceeds a certain value v mm, wherein: q ^ 2000, and v < 
2q/100. The invention also concerns a use of one or more such fluid 
bags (10) as well as a system including one or more such fluid bags 

15 (10). 

(Fig. 6) 




